








































































































































































































UDWHV RQ WKH H[WHQW RI SDVV WKURXJK (VWLPDWLQJ VHYHUDO 79$5 PRGHOV LPSO\ VLJQLILFDQW
DV\PPHWULHV LQ WKH UHODWLRQVKLS EHWZHHQ H[FKDQJH UDWH DQG LQIODWLRQ DV PHDVXUHG E\


































































































































































































































































































































































































































































































































































































































































































































































































































$QRWKHU PHFKDQLVP WKDW LV LPSRUWDQW IRU VPDOO RSHQ HFRQRPLHV ZLWK KLJK DQG




7KHUH DUH D QXPEHU RI VWXGLHV WKDW HVWLPDWH WKH SDVVWKURXJK WR LPSRUW DQG
GRPHVWLF SULFHV LQ YDULRXV LQGXVWULDOL]HG FRXQWULHV VXFK DV 0F&DUWK\ 
%XUVWHLQ (LFKHQEDXP DQG 5HEHOR  &DPSD DQG *ROGEHUJ  DQG
Carranza, GaldónSánchez and Gómez%LVFDUUL$FRQFOXVLRQFRPPRQWR
PRVWVXFKVWXGLHVLVWKHLQFRPSOHWHQHVVRIWKHSDVVWKURXJK6HYHUDOUHDVRQVKDYH




IUDPHZRUN WR LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ H[FKDQJH UDWHV DQG SULFHV
.UXJPDQ  VXJJHVWV WKDW WKH QRWLRQ RI SULFLQJWRPDUNHW FDQ H[SODLQWKH
OLWWOHSDVVWKURXJKWRSULFHV7KHSULFLQJWRPDUNHWSKHQRPHQRQLVWKHLGHDWKDWLQ




















































































ORQJ WKLV FKDQJH LV H[SHFWHG WR ODVW DQG KHQFH LQGLUHFWO\ RQ WKH YRODWLOLW\ DQG




$QRWKHU H[SODQDWLRQ IRU WKH ORZ SDVVWKURXJK LV VXJJHVWHG LQ %XUVWHLQ
(LFKHQEDXP DQG 5HEHOR  ZKHUH WKH\ VWXG\ WKH UHODWLRQVKLS EHWZHHQ
H[FKDQJH UDWHV DQG SULFHV LQ VHYHUDO FRXQWULHV WKDW KDYH H[SHULHQFHG ODUJH

















KRZHYHU DV\PPHWULHV LQ WKH EHKDYLRU RI SULFHV LQ UHVSRQVH WR H[FKDQJH UDWH
FKDQJHV LV QRW H[SORUHG LQ WRR PXFK GHWDLO HVSHFLDOO\ DW DQ HPSLULFDO EDVLV






















































































































































































































































































































































































































































































































































































































































































































































































DQG SUHYLRXV SHULRGV GXULQJ D VORZ GRZQ ZKHUHDV GXULQJ IXOOHPSOR\PHQW WKH
HIIHFWVRISDVVWKURXJKLVIHOWPRUHTXLFNO\$QRWKHUVRXUFHRIDV\PPHWU\WKDWWKH\
FRQVLGHU LV WKH VL]H RI WKH H[FKDQJH UDWH VKRFN




Burstein,  Eichenbaum  and  Rebelo  (2002).  Also  Carranza,  GaldónSánchez  and 
Gómez%LVFDUULGLVFXVVWKHSRVVLELOLW\RIVXFKDQDV\PPHWU\HPHUJLQJIURP
WKH EDODQFHVKHHW HIIHFWV RI DQ H[FKDQJH UDWH GHSUHFLDWLRQ 7KH LGHD LV WKDW DQ
H[FKDQJH UDWH GHSUHFLDWLRQ FDXVHV D GURS LQ LQYHVWPHQW H[SHQGLWXUHV VLQFH LW
LQFUHDVHVWKHILQDQFLDOFRVWVRIILUPVHVSHFLDOO\LQKLJKO\GROODUL]HGHFRQRPLHV7KLV
decline  in  investment  triggers  a  fall  in  prices.  Carranza,  GaldónSánchez  and 
Gómez%LVFDUUL  VKRZ WKDW RQH FDQ REVHUYH WKLV SKHQRPHQRQ LQ YDULRXV
FRXQWULHV ZKHUH WKHUH H[LVWV D FHUWDLQ OHYHO RI GHSUHFLDWLRQ EH\RQG ZKLFK SDVV
WKURXJKLVVPDOOHU7KH\DOVRVKRZWKDWWKLVHIIHFWLVPRUHSUHYDOHQWGXULQJSHULRGV












HVWLPDWHG LPSXOVH UHVSRQVH IXQFWLRQV XVLQJ GDWD IURP -DQXDU\  XQWLO $SULO
 /HLJK DQG 5RVVL  FRQFOXGH WKDW WKH H[FKDQJH UDWH SDVVWKURXJK WR
ZKROHVDOHDQGFRQVXPHUSULFHVDUHLQFRPSOHWHRQO\DQGSHUFHQWRIWKHLQLWLDO










































































































































































































































































SDVVWKURXJK )XUWKHUPRUH WKLV SDSHU FRQVLGHUV SRWHQWLDO DV\PPHWULHV LQ WKH
EHKDYLRURIH[FKDQJHUDWHSDVVWKURXJKGHSHQGLQJXSRQWKHQDWXUHDQGVL]HRIWKH
H[FKDQJHUDWHFKDQJHVZKHWKHUWKHHFRQRP\LVLQDQH[SDQVLRQRUFRQWUDFWLRQDQG
WKH LQIODWLRQDU\ HQYLURQPHQW 7KH H[LVWHQFH RI VXFK DV\PPHWULHV FDQ EH YHU\
LPSRUWDQW IRU SROLF\ )RU WKLV HQG WKH DXWKRU ZLOO XVH D WKUHVKROG YHFWRU
DXWRUHJUHVVLRQ 79$5 PRGHO WKDW EXLOGV XSRQ WKH EHQFKPDUN 9$5 IURP
0F&DUWK\79$5PRGHOVDVDSSOLHGLQ7RQJ3RWWHU
DQG &KRL  KDYH EHHQ XVHG H[WHQVLYHO\ WR WHVW IRU DV\PPHWULHV LQ PDQ\





'XULQJ WKH WZR FULVHV H[SHULHQFHG LQ  DQGZHREVHUYHLQIODWLRQ
UDWHV ZHOO DERYH  SHUFHQW 7KH HYROXWLRQ RI WKH DQQXDO FKDQJH LQ HIIHFWLYH





































































































PDNH ZRUNLQJ ZLWK 7XUNLVK GDWD GLIILFXOW ,W LV WKHUHIRUH KDUG WR PDNH VWURQJ

















￿ S D LVWKHRLOSULFHLQIODWLRQLQ86GROODUV
￿ 




































































































































































































































































































































































































































































































































































































































































































































































































￿ H D LVWKHFKDQJHLQQRPLQDOH[FKDQJHUDWH
￿
￿ S D LVWKHLPSRUW
SULFH LQGH[ LQIODWLRQ
￿
￿ S D  LV WKH ZKROHVDOH SULFH LQGH[ LQIODWLRQ
Ł
Ø S D  LV WKH
FRQVXPHU SULFH LQGH[ LQIODWLRQ DQG





￿ [ ,QSDUWLFXODUWZRSHULRGGXPP\YDULDEOHV 94 'XP DQG
01 'XP  DUH XVHG DV H[RJHQRXV YDULDEOHV WR WDNH LQWR DFFRXQW WKH WZR FULVHV
H[SHULHQFHGGXULQJDQG7KHSHULRGVDUHLGHQWLILHGDVWKHILUVW
PRQWKVRIDQGIRU 94 'XP DQG 01 'XP UHVSHFWLYHO\
￿ e LV
WKHYHFWRURIHUURUVZKLFKDUHDVVXPHGWREHVHULDOO\XQFRUUHODWHG


























￿ \ S LS H S S S L
¢ é ù





RI D XQLW URRW DW WKH  SHUFHQW FRQILGHQFH OHYHO $V RQH FDQ VHH WKH 9$5 LV
FRQVWUXFWHG VXFK WKDW WKH RUGHULQJ RI WKH YDULDEOHV UHIOHFWV SULFLQJ DORQJ D
GLVWULEXWLRQFKDLQ7RFRQILUPWKDWWKHRUGHULQJLQWKH9$5LVVXFKWKDWH[FKDQJH
































































































































































































































































































































































































































































































XSRQ DQ REVHUYDEOH UDQGRP YDULDEOH ZKHUHDV LQ 0DUNRZ 6ZLWFKLQJ 0RGHOV WKH
UHJLPH VKLIW GHSHQGV XSRQ D ODWHQW YDULDEOH 7KH GLIIHUHQFHEHWZHHQ67$5DQG
7$5PRGHOVLVWKDWWKHIRUPHUPRGHOVWKHUHJLPHVZLWFKDVDVPRRWKSURFHVVZKHUH
WKH HVWLPDWHG V\VWHP FKDQJHV VORZO\ DV WKH UDQGRP YDULDEOH FKDQJHV ,Q 7$5
PRGHOVWKHUHJLPHVZLWFKKDSSHQVLQDPRUHDEUXSWIDVKLRQZKHUHLIWKHUDQGRP
YDULDEOH H[FHHGV D FHUWDLQ WKUHVKROG D UHJLPH VKLIW WDNHV SODFH
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￿ t H[FHHGVVRPHWKUHVKROG t
*WKHV\VWHPEHKDYHVOLNHD9$5ZLWKFRHIILFLHQW




7KH SDUDPHWHUV WKDW QHHGV WR EH HVWLPDWHG LQ WKLV V\VWHP DUH WKH FRHIILFLHQW
PDWULFHVy   f  DQG c  DV ZHOO DV WKH YDOXH RI WKH WKUHVKROG t
* 1RQOLQHDU
HVWLPDWLRQ PHWKRGV FDQQRW EH HPSOR\HG LQ WKLV VHWWLQJ VLQFH H[LVWHQFH RI WKH





WKH UHJLPH DQG LWV LQWHUDFWLRQV ZLWK WKH ODJV RI YDULDEOHV LQ WKH 9$5 :HWKHQ









XVH 25 a = 
,QOLJKWRISUHYLRXVWKHRUHWLFDOZRUNRQWKHSRVVLEOHDV\PPHWULHVLQWKHH[FKDQJH
UDWHSDVVWKURXJKZHLGHQWLI\WKHIROORZLQJWKUHVKROGYDULDEOHVDQQXDOFKDQJHLQ




WKUHH WKUHVKROG YDULDEOHV DUH XVHG WR FDSWXUH UHJLPH FKDQJHV LQ OHYHOV RI WKHVH



























































































RQO\ DYDLODEOH VWDUWLQJ LQ  $OO RI WKH VHULHV H[FOXGLQJ LQWHUHVW UDWHV DQG















￿ + f : = +RZHYHULQ79$5PRGHOVVXFKDVWKHRQHXVHGLQWKLVSDSHUWKH
HVWLPDWHG SDUDPHWHU t
* GRHV QRW H[LVW XQGHU WKH QXOO K\SRWKHVLV ,I t
* ZHUH
GHWHUPLQHGH[DQWHWKHQWKLVSUREOHPZRXOGGLVDSSHDUVLQFHWKHUHJLPHVZRXOGEH
JLYHQ H[RJHQRXVO\ UDWKHU WKDQ GHWHUPLQHG HQGRJHQRXVO\ ZLWK WKH GDWD$QGUHZV
DQG 3OREHUJHU  +DQVHQ  DQG +DQVHQ  VKRZ WKDW LQ VXFK
DGGLWLYHO\QRQOLQHDUPRGHOVWKH:DOGVWDWLVWLFGRHVQRWIROORZWKHVWDQGDUGFKL






VWDWLVWLFV XVLQJ VLPXODWLRQ WHFKQLTXHV &RPSDULQJ WKH DV\PSWRWLF GLVWULEXWLRQV RI
WKH WHVW VWDWLVWLFV ZLWK WKH DFWXDO WHVW VWDWLVWLF ZH REWDLQ DV\PSWRWLF SYDOXHV IRU



























































































































































































































































































































































































































































































































































































































































































































































,Q WKLV VHFWLRQ ZH DQDO\]H WKH LPSXOVH UHVSRQVH IXQFWLRQV RI LQIODWLRQ DV
PHDVXUHGE\GLIIHUHQWSULFHLQGLFHVGXHWRDRQHVWDQGDUGGHYLDWLRQLQQRYDWLRQWR
WKH H[FKDQJH UDWH /RRNLQJ DW WKH LPSXOVH UHVSRQVHV ZH FDQ WUDFH WKH G\QDPLF
HIIHFWVRIH[FKDQJHUDWHVKRFNVRQLQIODWLRQUDWHVRYHUWLPH:HZLOODOVRFDOFXODWH































)LJXUH D VKRZV WKH LPSXOVH UHVSRQVH IXQFWLRQV IRU :KROHVDOH 3ULFH ,QGH[
:3, DQG &RQVXPHU 3ULFH ,QGH[ &3, LQIODWLRQ LQ UHVSRQVH WR D RQH VWDQGDUG
GHYLDWLRQLQQRYDWLRQWRH[FKDQJHUDWH7KHWZRGDVKHGOLQHVVKRZWKHWZRVWDQGDUG
HUURU EDQG IRU WKH LPSXOVH UHVSRQVHV ZKLFK DUH FDOFXODWHG E\ 0RQWH &DUOR









































































































































































































































































































































































































































































































































































































































LPSXOVH UHVSRQVHV IRU LQIODWLRQ UDWHV PHDVXUHG E\ WKH QRQWUDGDEOH DQG WUDGDEOH






SHUFHQW DQG  SHUFHQW UHVSHFWLYHO\ 7KH GLIIHUHQFH LQ SDVVWKURXJK FRHIILFLHQWV




































































































SRVW IORWDWLRQ SHULRGV DQG DQDO\]H DQ\ GLIIHUHQFHV DFURVV WKHVH SHULRGV LQ WKH
LPSXOVH UHVSRQVHV DQG SDVVWKURXJKFRHIILFLHQWV)LJXUHFRPSDUHVWKHLPSXOVH
UHVSRQVHVRI:3,DQG&3,LQIODWLRQIRUWKHWZRSHULRGV7KHILUVWWKLQJWRQRWLFHLV





WKH SHDN HIIHFW LV REVHUYHG LQ WKH VHFRQG PRQWK IRU WKH SRVWIORWDWLRQ SHULRG
ZKHUHDVLQWKHSUHIORWDWLRQSHULRGWKHSHDNHIIHFWLVREVHUYHGLQWKHILUVWPRQWK
/RRNLQJDWWKHSDVVWKURXJKFRHIILFLHQWVZHREVHUYHWKDWIRUERWK:3,DQG&3,WKH















LQGXVWULDO SURGXFWLRQ LQGH[ 7KH YDOXH RI WKH WKUHVKROG LV HVWLPDWHG WR EH





























































































K LS D ³ - . $OORWKHUSHULRGVZKHUHDQQXDOFKDQJHLQLQGXVWULDOSURGXFWLRQLV




WKH GLIIHUHQFHV LQ WKH SDVVWKURXJK GXULQJ SHULRGV RI VLJQLILFDQW HFRQRPLF
FRQWUDFWLRQV/RRNLQJDW)LJXUHRQHFDQVHHWKDWLIWKHHFRQRP\LVLQWKHORZ
UHJLPH DVVRFLDWHG ZLWK D VLJQLILFDQW HFRQRPLF FRQWUDFWLRQ WKH HIIHFWV RI DQ





SDVVWKURXJK WR &3, LV  SHUFHQW DQG  SHUFHQW LQ WKH KLJK DQG ORZ UHJLPHV
UHVSHFWLYHO\)RU:3,WKHSDVVWKURXJKIRUWKHWZRUHJLPHVDUHQRWYHU\GLIIHUHQW











































































































WKH KLJKHVW REVHUYHG IRU DOO RI WKH UHJLPHV VR IDU DW DURXQG  SHUFHQW RI WKH
FXPXODWLYHFKDQJHLQH[FKDQJHUDWH,QFRQWUDVWLQWKHKLJKGHSUHFLDWLRQUHJLPHZH
REVHUYH WKDW WKH SDVVWKURXJK LV TXLFN WKH HIIHFW RI H[FKDQJH UDWH VKRFN LV
WUDQVPLWWHGWRSULFHVLQPRQWKVXQGHUWKHKLJKGHSUHFLDWLRQUHJLPHZKHUHDVWKH
HIIHFWVRIH[FKDQJHUDWHVKRFNRQSULFHVDUHVWLOOSUHVHQWDIWHU\HDUVXQGHUWKHORZ




















7KH ODVW WKUHVKROG YDULDEOH WKDW ZH XVH WULHV WR FDSWXUH WKH PDJQLWXGH RI WKH
DQQXDO FKDQJH LQ H[FKDQJH UDWH 7KLV LV WR LQYHVWLJDWH ZKHWKHU RQH REVHUYHV
GLIIHUHQW HIIHFWV RI H[FKDQJH UDWHV RQ SULFHV GXULQJ SHULRGV RI ELJ YHUVXV VPDOO


































































































DQG  SHUFHQW UHVSHFWLYHO\ 7KH ORZHU SDVVWKURXJK FRHIILFLHQWV IRU ODUJHU
H[FKDQJHUDWHFKDQJHVFDQEHH[SODLQHGWRWKHH[WHQWWKDWILUPVPLJKWEHLGHQWLI\LQJ














GLIIHUHQFHV LQ WKH DPRXQW RI SDVVWKURXJK DFURVV UHJLPHV LV REVHUYHG IRU WKH
UHJLPHV GHWHUPLQHG E\ DQQXDO FKDQJH LQ H[FKDQJH UDWH DQG DQQXDO LQIODWLRQ
'LIIHUHQFHVLQWKHDPRXQWRIWLPHLWWDNHVIRUWKHFKDQJHVLQH[FKDQJHUDWHVWREH




























































































HFRQRPLF FRQWUDFWLRQV 0RUH VSHFLILFDOO\ WKH RQH \HDU SHULRG LPPHGLDWHO\
IROORZLQJWKHDQGFULVHVDUHFDSWXUHGDVORZSDVVWKURXJKSHULRGV7KH
SHULRGEHWZHHQWKHWZRFULVLVDQGWKHSHULRGDIWHUDUHFODVVLILHGDVWKHKLJK












GLVWLQFW UHJLPHV 7KH DQQXDO FKDQJH LQ H[FKDQJH UDWH YDULDEOH LGHQWLI\ WKH SRVW






7R VXPPDUL]H WKH NLQG RI DV\PPHWULHV REVHUYHG LQ WKH H[FKDQJH UDWH SDVV
WKURXJK WR :3, DQG &3, LQIODWLRQ LQ 7XUNH\ LQGLFDWH WKDWSHULRGVRIVLJQLILFDQW
FRQWUDFWLRQVLQRXWSXWKLJKHUOHYHOVRIGHSUHFLDWLRQKLJKHUOHYHOVRILQIODWLRQDQG
ELJJHU FKDQJHV LQ H[FKDQJH UDWHV DUH DVVRFLDWHG ZLWK ORZHU SDVVWKURXJK
4XDQWLWDWLYH GLIIHUHQFHV DFURVV UHJLPHV DUH QRW YHU\ VLJQLILFDQW IRU WKH UHJLPHV
LGHQWLILHGWKURXJKWKHFKDQJHLQLQGXVWULDOSURGXFWLRQLQGH[)RUWKHODWWHUWKUHVKROG






























































































SDSHU KLQW WKDW ORRNLQJ IRU PRUH WKDQ WZR UHJLPHV FDQ EH PRUH DSSURSULDWH
HVSHFLDOO\ DV PRUH UHFHQW GDWD EHFRPHV DYDLODEOH )XUWKHUPRUH LW ZRXOG EH
LQVWUXFWLYHWRFRQVLGHUDZLGHUDQGOHVVUHVWULFWLYHPRGHOLQJDSSURDFK)RUH[DPSOH
RQHFDQXVHODJVRIWKHYDULDEOHVXVHGDVWKUHVKROGVWRGHWHUPLQHUHJLPHVDOORZIRU











 DUJXHV WKDW RSWLPDO SROLF\ LQ DQ RSHQ HFRQRP\ VKRXOG XVH D PRQHWDU\
FRQGLWLRQVLQGH[WKDWFRQWDLQVH[FKDQJHUDWHVDQGLQWHUHVWUDWHV+HDVVHUWVWKDW
LQIODWLRQWDUJHWVDQG7D\ORUUXOHVDUHVXERSWLPDOLQDQRSHQHFRQRP\IUDPHZRUN




UHJDUGLQJ ZKHWKHU WKH SROLF\ PDNHUV VKRXOG FDUH DERXW WKH YRODWLOLW\ RI WKH
H[FKDQJHUDWHVDVDQDGGLWLRQDOIDFWRUWRFRQVLGHULQIRUPXODWLQJSROLF\$V%DOO
SRVLWVWKHUHPLJKWEHUHDOFRVWVDVVRFLDWHGZLWKH[FKDQJHUDWHIOXFWXDWLRQV




























































































LPSOLFDWLRQV RI XQFHUWDLQ H[FKDQJH UDWH SDVVWKURXJK RQ WKH FRQGXFW RI RSWLPDO
monetary  policy  using  IMF’s  MULTIMOD  model.  They  conclude  that  unGHU
XQFHUWDLQW\UHJDUGLQJWKHVWUHQJWKRIWKHH[FKDQJHUDWHSDVVWKURXJKWKHRSWLPDO
SROLF\ LV WR RYHUHVWLPDWH WKH VWUHQJWK RI WKH SDVVWKURXJK DQG UHVSRQG PRUH WR
H[FKDQJH UDWH PRYHPHQWV $QRWKHU V\VWHPDWLF LQYHVWLJDWLRQ RI WKLV WRSLF LV
&XQQLQJKDPDQG+DOGDQH7KH\XVHDVPDOOPDFURHFRQRPLFPRGHOWRVWXG\
KRZ WKH RSWLPDO KRUL]RQ IRU WDUJHWLQJ LQIODWLRQ IRUHFDVWV FKDQJH XQGHU GLIIHUHQW









DV\PPHWULHV LQ SDVVWKURXJK )RU H[DPSOH D ORZHU OHYHO RI SDVVWKURXJK DQG
VPDOOHUDV\PPHWULHVLQWKHSDVVWKURXJKZRXOGPDNHLPSOHPHQWLQJSROLF\HDVLHU
)UHTXHQF\ RI UHJLPH VZLWFKHV ZRXOG DOVR EH LPSRUWDQW LQ WKH LPSOLFDWLRQV RI
DV\PPHWULHV IRU SROLF\ )XUWKHUPRUH RQH FDQ H[WHQG WKH H[LVWLQJ OLWHUDWXUH RQ







































































































































































































































































































 7HVWLQJ IRU /LQHDULW\ 'HULYDWLRQ RI 7KH 7HVW 6WDWLVWLFV DQG 7KHLU
$V\PSWRWLF'LVWULEXWLRQV
&RQVLGHUDJDLQWKHV\VWHPHVWLPDWHGLQ(T
















T \ F \ \ F \ \ , [ y y f f t t c e
*
- = - - = + +... + + +... ³ + + 
)RU DQ\ RQH RI WKH HTXDWLRQV LQ WKH 9$5 ZH ZDQW WR WHVW ZKHWKHU
2 1 0
W
X F f f f
é ù
ê ú ë û = ... = ZKHUH L LVWKHQXPEHURIWKHSDUWLFXODUHTXDWLRQLQWKH9$5
+DQVHQDSSOLHVDORFDOWRQXOOUHSDUDPHWHUL]DWLRQRIWKHQXOOK\SRWKHVLVWR
IDFLOLWDWHWKHGLVWULEXWLRQDOWKHRU\LQZKLFKKHXVHV
Y F Q f = / ZKHUH F LVDYHFWRU
RI FRQVWDQWV 0RUH VSHFLILFDOO\ ZLWK WKLV UHSDUDPHWHUL]DWLRQ WKH QXOO K\SRWKHVLV
EHFRPHV 0
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c
c 7 Q 5 59 5 5 t b t t b t
¢ ¢ - = 
5  LV WKH VHOHFWRU PDWUL[ IRU WKH FRHIILFLHQW UHVWULFWLRQV ˆ ( ) b t  LV WKH 2/6
FRHIILFLHQWHVWLPDWHVRIWKHHTXDWLRQXQGHUWKHDOWHUQDWLYHIRUDJLYHQYDOXHRIWKH
WKUHVKROG
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i V V t t = S 
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l
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m J DQG 1 ( )
n
o
o S ) J = - ZKHUH ()
p
) × LV
WKH GLVWULEXWLRQ IXQFWLRQ RI
p J  DUH HTXLYDOHQW DQG WKDW WKH DV\PSWRWLF QXOO
GLVWULEXWLRQRI S GHQRWHGDV
q S LVXQLIRUPRQ[ ] 0 1 , ZKLFKPDNHVWKHWHVWRI
































































































IROORZ RWKHU OLWHUDWXUH WKDW HPSOR\V WKH VDPH LQIHUHQFH PHWKRGRORJ\ DQG XVH
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